Keywords: chronic fatigue syndrome diagnosis education fatigue occupational health a b s t r a c t Background: Disabling fatigue is common in the working age population. It is essential that occupational health (OH) professionals are up-to-date with the management of fatigue in order to reduce the impact of fatigue on workplace productivity. Our aim was to evaluate the impact of one-day workshops on OH professionals' knowledge of fatigue and chronic fatigue syndrome (CFS), and their confidence in diagnosing and managing these in a working population. Methods: Five interactive problem-based workshops were held in the United Kingdom. These workshops were developed and delivered by experts in the field. Questionnaires were self-administered immediately prior to, immediately after, and 4 months following each workshop. Questionnaires included measures of satisfaction, knowledge of fatigue and CFS, and confidence in diagnosing and managing fatigue. Open-ended questions were used to elicit feedback about the workshops. Results: General knowledge of fatigue increased significantly after training (with a 25% increase in the median score). Participants showed significantly higher levels of confidence in diagnosing and managing CFS (with a 62.5% increase in the median score), and high scores were maintained 4 months after the workshops. OH physicians scored higher on knowledge and confidence than nurses. Similarly, thematic analysis revealed that participants had increased knowledge and confidence after attending the workshops. Conclusion: Fatigue can lead to severe functional impairment with adverse workplace outcomes. Oneday workshops can be effective in training OH professionals in how to diagnose and manage fatigue and CFS. Training may increase general knowledge of fatigue and confidence in fatigue management in an OH setting.
Introduction
Fatigue and chronic fatigue syndrome (CFS) are commonly reported in primary care and in the working population. The estimated prevalence of CFS in the general population varies between 0.42% and 2.6% [1, 2] , and the estimated prevalence of CFS-like cases in the working population is 3.6% [3] . By contrast, the estimated prevalence of excessive fatigue in the general population is 18.3% [4] , and the prevalence of fatigue in the working population is estimated to be around 22% [5] .
CFS is characterized by disabling fatigue, which is persistent or relapsing and occurs more than 50% of the time, for at least 6 months [6, 7] . Symptoms of fatigue can be associated with poor memory and lack of concentration [6] , both of which can adversely affect productivity in the workplace. The impact of fatigue is even greater in a job that necessitates long working hours or shift work and is likely to increase the risk of workplace accidents [8] . Employees with severe disabling fatigue may find it difficult to attend work and therefore may be more likely to take long and frequent absences. This loss of productivity has wider implications in terms of the potential economic impact and cost to society.
Previous studies suggest that short training courses can be successful in training health professionals about conditions such as depression and somatization [9, 10] . Madan et al [11] recently showed that a short, intensive workshop was effective in training occupational health (OH) professionals on how to help employees manage mental health difficulties in a workplace setting. The study reported that the OH professionals showed significantly higher levels of confidence in the diagnosis of mental health problems. General knowledge of mental health also improved significantly after the training.
Because of the potential negative impact of fatigue on workplace productivity, it is important that OH professionals are adequately trained to properly diagnose and manage employees who present with fatigue and CFS in the workplace. OH professionals have a pivotal role in assisting employees with disabling fatigue to remain at or return to work. However, it is not known whether a one-day workshop can improve the skills of OH professionals sufficiently for them to feel confident in managing fatigue and CFS in an occupational setting.
Our study investigated whether a short, interactive workshop could be used to improve the skills of OH professionals in managing and diagnosing fatigue in a workplace setting. We also wanted to investigate whether OH professionals who had received previous specialist training in fatigue would be more confident in diagnosing and managing fatigue in the workplace. Furthermore, we wished to establish the current level of knowledge of fatigue and CFS in different groups of OH professionals, in order to utilize teaching resources appropriately in the future.
Materials and methods

Procedure
An expert in fatigue and a consultant OH physician developed an interactive, bespoke workshop. Five one-day workshops were held in different regions of the United Kingdom between 2011 and 2012. Each workshop was delivered by a psychotherapist or clinical psychologist from a specialist CFS clinic in England, and a consultant OH physician.
This study used convenience sampling; the workshops were advertised and trainees paid a fee to attend. All attendees were invited to take part in the evaluation and to complete questionnaires. Workshops consisted of a combination of didactic teaching, group work, and case discussions. The program of workshops included teaching on the diagnosis, assessment, and measurement of fatigue and CFS in the workplace. A detailed list of workshop topics can be found in Table 1 . Participants were presented with case studies that were typical of those that would be referred to an OH professional. Participants discussed these cases in small groups and then with the group as a whole. Participants were also encouraged to share cases that they had encountered in their own daily practice.
Workshops were evaluated using self-administered questionnaires, which were distributed at three time points: immediately prior to the workshop (T1); immediately after the workshop (T2); and 4 months following the workshop via an online questionnaire (T3).
Ethical approval
The research and development department of the authors' institution confirmed that this study was considered to be an evaluation of an educational program, and that no ethical approval was required.
Measures
Questionnaire measures assessed whether participants retained information about the workshops and whether there was an impact on their confidence with regards to diagnosing and managing fatigue. These measures were based on Kirkpatrick's [12] model of evaluating training, and tailored to assess specific aspects of the course content. The first three levels of Kirkpatrick's [12] model (reaction, learning, and behavior) were assessed using questionnaire measures of learner satisfaction, confidence, general knowledge, and implementation. Specifically, measures of learner satisfaction were used to assess the reaction level of the model; knowledge and confidence measures were used to assess the learning level of the model; and measures of implementation were used to assess the behavior level of the model.
The questionnaires at T2 and T3 also included open-ended questions that elicited feedback from participants about the workshops. Participants were asked about what they had gained from the workshops, what they found helpful and unhelpful, and whether they had any suggestions for improving the workshop. Participants who had not implemented any knowledge were asked to elaborate on why they had not been able to do so. Kirkpatrick's [12] model was chosen for this study because it has been used in previous evaluations of training for health professionals [11] and because it allows for training to be evaluated in a quantifiable and systematic way. Also Kirkpatrick's [12] model is beneficial in that it provides a simplified way of evaluating training [13] , which can be easily replicated.
General knowledge of fatigue was assessed using a series of statements about fatigue, which participants were asked to identify as "True" or "False". These statements were based on topics that had been taught during the workshops. Each correct answer was assigned a score of 1, and summing scores for all of the items created a total score. The maximum possible total score was 11. This measure was given at T1 and T2.
Participants were also asked about how confident they were at: diagnosing CFS, managing CFS, giving fatigued patients information about activity scheduling, giving patients advice about sleep, and advising managers about reasonable adjustments to the workplace for fatigued workers. Five questions were scored on a seven-point Likert scale between 1 (not at all confident) and 7 (very confident). This measure was administered at all three time points of the study. In addition, participants rated their overall satisfaction with the course from 1 (strongly disagree) to 7 (strongly agree). Participants were also asked to rate their satisfaction with specific course components by rating how helpful they found several aspects of the course. Helpfulness was rated on a Likert scale ranging from 1 (very unhelpful) to 7 (very helpful).
At T3, OH professionals were asked about how participation in the workshops impacted upon their day-to-day clinical practice. Specifically, participants were asked if they had used the knowledge they had gained about: (1) management of CFS in the workplace; and (2) management of general fatigue in the workplace. Participants rated their implementation on a scale of 1 (strongly disagree) to 7 (strongly agree). There were two items, and a total implementation score was calculated by summing the scores to give a total score out of 14.
Analysis
The quantitative results were analyzed using IBM SPSS Statistics version 19 [IBM Corp (International Business Machines Corporation), Version: IBM SPSS Statistics for Windows, Version 19.0, 2010. Armonk, New Castle, New York, USA]. Preliminary analyses showed that the data were not normally distributed. Therefore the data were analyzed using nonparametric tests. Wilcoxon signed-rank tests were used to compare knowledge scores and confidence scores between the different time points in the study (i.e., between T1 and T2, and T2 and T3). ManneWhitney U tests were used to analyze differences between OH physicians and OH nurses in their scores on knowledge, confidence, and implementation. Also, the scores of OH professionals who had received previous training in fatigue were compared with the scores of those who had no previous training in fatigue. McNemar's tests were used to compare responses to individual items of the knowledge questionnaire at T1 and T2.
For the qualitative part of the study, thematic analysis [14] was used to analyze responses to open-ended questions. An inductive, data-driven approach was employed, whereby participants' responses were coded and established into themes. Another researcher then used these themes to analyze a subset of the data, and any discrepancies were discussed.
Results
Quantitative analysis
On average, 20e30 people attended each workshop, and there were 106 attendees in total. The majority of attendees were OH nurses and OH physicians. Participants were eligible to take part in the study if they had attended one or more of the workshops and returned at least one questionnaire. None of the participants were excluded from the analysis. Baseline demographic characteristics of participants are illustrated in Table 2 . Out of 106 people who attended the workshop and returned questionnaires, 105 participants (99%) returned pre-workshop (T1) questionnaires and 104 participants (98%) returned post-workshop (T2) questionnaires. Seventy-three participants (69%) returned questionnaires at 4 months follow-up (T3). The majority of participants (71%) were OH nurses. Around 53% of these nurses had been working in the OH field for > 15 years.
Knowledge
Overall, a Wilcoxon signed-rank test showed that there was a significant increase in general knowledge of fatigue scores between T1 (median ¼ 8.0; interquartile range ¼ 2.0) and T2 (median ¼ 10.0; We used ManneWhitney U tests to compare the scores of OH physicians and OH nurses on the knowledge questionnaire. In the same way, we compared scores of participants who had received previous training in fatigue and those who had not. Tables 4 and 5 show between-group comparisons at T1 and T2.
Implementation of knowledge
Implementation of knowledge was assessed at T3 using two Likert-scored items. Over 52% of participants had a total implementation score over 10 (out of a possible total of 14), indicating that they agreed or strongly agreed that they had implemented the training. Moreover, a ManneWhitney U test showed that participants who had received previous training in fatigue management had significantly higher implementation scores (median ¼ 13; interquartile range ¼ 5) than those who had no previous training in fatigue management (median ¼ 10; interquartile range ¼ 6), U ¼ 126, p < 0.05, r ¼ 0.23.
Confidence
Participants were assessed on their confidence in diagnosing fatigue and helping employees to manage their fatigue. A Wilcoxon signed-rank test showed that there was a significant increase in confidence scores from T1 (median ¼ 16; interquartile range ¼ 10) to T2 (median ¼ 26; interquartile range ¼ 7), Z ¼ À7.3, p ¼ 0.001, r ¼ 0.51. Levels of confidence were maintained at T3, in that there was no significant difference between T2 and T3 (median ¼ 26; interquartile range ¼ 8.50), Z ¼ À1.1, p ¼ 0.30, r ¼ 0.09.
As can be seen in Tables 6 and 7 , confidence levels of OH physicians and OH nurses were compared using ManneWhitney U tests. Comparisons were also made between participants who had previous training on fatigue management and those who did not.
Satisfaction
Participants rated their overall satisfaction with the course highly; with a median satisfaction score of 6 (interquartile range ¼ 2) out of a maximum score of 7, and 89.5% of participants rated their satisfaction between 5 and 7. Participants also rated their satisfaction with specific course components: the continuum of fatigue, assessment and management of fatigue; discussion of case studies, treatment and prognosis of CFS, and occupational aspects of fatigue. All course components were rated highly, with a median score of 6 out of a maximum possible score of 7.
Qualitative analysis
The themes that emerged from the qualitative analysis are described below.
Theme 1: knowledge
Many participants stated that they had greater knowledge and understanding of chronic fatigue syndrome and an insight into how to assess and manage CFS: "I thoroughly enjoyed the workshop and took away knowledge to support my practice and identify when to signpost on." "The workshop built upon my existing knowledge base."
Theme 2: confidence
Several participants reported that they gained confidence from the workshops and felt more able to manage fatigue in an OH setting: "It [was] helpful to learn about assessment of the client with chronic fatigue. it will help with consultations at work, i.e. knowing which questions to ask."
Theme 4: the management of fatigue
Many participants stated that they gained an understanding of fatigue management strategies and the evidence-based treatments that can be used to manage fatigue and CFS. Participants also gained an understanding of prognosis and recovery in CFS. "Chronic fatigue would be helped with early intervention. Identifying signs in staff and giving support is helpful at OH level."
Theme 5: implementation
Another major theme that emerged was related to implementation. During workshops, participants gained knowledge that could be implemented in an OH setting:
gained knowledge about CFS. Some useful guidelines on assessing clients and factors which would be impacting on their recovery."
had an increased awareness of evidence for various strategies, useful info to take as starting point for departmental strategy."
Participants also gained practical techniques and skills that they could use to help employees suffering from fatigue:
"The workshops reinforced some techniques and management I use. Given me ideas to introduce some support plans for staff." Some participants found it useful to have resources to give to patients and to be able to signpost patients to other sources of help while others valued being given examples of "best practice" and guidelines for fatigue management.
At the follow-up stage several participants explained how they had implemented the knowledge in their clinical practice. One participant commented: "Most of the knowledge gained has been used in my day to day clinical judgment as and when required."
Another commented: "I frequently use some of the slides as a summary for a handout and frequently refer to the books advised."
Some participants stated that they were not able to implement their CFS knowledge because of potential limitations of their particular job role. For example:
"The nature of my practice is non-NHS and I tend to give advice at one point in time rather than actively manage patients."
"Because of my actual work role I have limited opportunity to use the knowledge in day-to-day clinical practice. However it has been helpful in my advisory role."
Another barrier was related to organizational factors: "Difficult to utilize treatment modules in an NHS setting as managers not as understanding of CFS and thus timescales become an issue."
"I see a lot of patients with fatigue but unfortunately I am unable to refer them, and even though I write asking their GP to refer them on, I do not know if the GP has access to a fatigue clinic and what happens to the patients."
Theme 6: research
Many participants gained knowledge of evidence-based treatments for CFS and the different theoretical approaches to treatment:
found it useful to have information about the evidence of effectiveness of different treatments. Useful tips on what to advise managers when an employee has CFS or age related fatigue. Useful to have the evidence that rest is not the best treatment." However, some participants reported that they found it difficult to understand some of the statistical aspects of the research. This appeared to make the workshop content less accessible to some of the participants.
Theme 7: collaboration
Participants appeared to enjoy the interactive aspect of the course and sharing ideas with other workshop attendees. Many commented that they found the case studies useful as they were based in an OH setting:
"Realizing that most of us would get the same histories and give the same advice to clients managers and HR."
Moreover, the interactive nature of the workshops appeared to be beneficial in that they reinforced and validated existing knowledge and allowed participants to compare their views with others in a similar role:
"The group work [was] helpful to brainstorm and compare or contrast own approach with other OH professionals."
Several participants also commented on the possibility of disseminating the information to other colleagues who had not attended the workshops.
Theme 8: satisfaction with the program/general feedback
Many participants gave positive feedback about the workshops:
"I found the workshop very useful and would recommend it to my colleagues."
Participants also described the workshops as "helpful", "beneficial", and "informative."
Discussion
The aim of this study was to investigate whether workshops on fatigue management could increase knowledge of fatigue and confidence in diagnosing fatigue in OH professionals. The results of the quantitative analysis showed that after the workshops, participants were significantly more knowledgeable about the diagnosis and management of fatigue and CFS. Furthermore, after the workshops, OH professionals reported significantly higher levels of confidence in diagnosing fatigue and CFS, and these levels were maintained at follow-up. Participants who had received previous training in fatigue and CFS reported higher levels of confidence than those who had not. OH physicians scored higher in general knowledge of fatigue than OH nurses. OH physicians were also more confident in diagnosing and managing fatigue in the workplace than OH nurses. Four months following the training, over half of the responders had implemented the knowledge they had gained at the workshop. Participants who had received previous training in fatigue were more likely to implement their knowledge than those who had not had any previous training.
Similarly, in the qualitative analysis we found that participants gained greater knowledge and understanding of fatigue and CFS. Some participants felt that the workshop gave them more confidence to assist employees with CFS. Interactive discussions with other OH professionals helped to reinforce and validate participants' existing knowledge of CFS. Several participants were able to implement the knowledge they gained at the workshop, for example by referring to the workshop content and signposting fatigued employees towards other resources. By contrast, some participants were not able to implement the knowledge they gained due to barriers such as job role limitations and organizational factors.
A strength of our study was that it had a high response rate, and a retention rate of 98% at T2. The response rate was lower at T3 (69%), but this still surpasses the response rates of many existing postal and electronic surveys of healthcare professionals [15] . Furthermore, our study provided a prospective measure of skill implementation after the workshop.
This evaluation was based upon Kirkpatrick's model of evaluating training [12] . An advantage of this model is that it can be applied to a diverse range of training topics and can be used in many different settings. A disadvantage of the Kirkpatrick model, however, is that it does not consider individual differences or contextual effects that may affect training outcomes [13] .
The study had some limitations. Firstly, there is a possibility of self-selection bias, in that workshop attendees may have been more motivated to learn than non-attendees. Moreover, we used self-report measures to assess knowledge, confidence, and implementation of skills acquired during the workshop. Ideally, we would have assessed skill implementation by asking independent observers to record the OH practitioners' clinical practice following the training. This would have enabled us to verify whether the skills and knowledge were actually being implemented in practice. Moreover, if funding had allowed we would like to have assessed level 4 of the Kirkpatrick model [12] ; that is, whether clinical outcomes improved following an improvement in practitioner practice. Also, the follow-up period of 4 months may not have been long enough to assess the effect of training on practice. Indeed, at the follow-up stage, many of the workshop attendees stated that they had not yet been referred any fatigue cases. A longer follow-up period may have helped to assess whether the workshops had had any impact.
The findings of this study provide support for previous research, which suggests that clinical skills can effectively be taught during short, interactive workshops [9, 10] . Our findings are similar to the results of a study of primary care physicians who took part in a "train the trainers" program on CFS [16] . The physicians who attended trainer workshops demonstrated increased knowledge of CFS and increased self-efficacy in diagnosing this illness.
The majority of OH professionals in our sample reported that they had not received any previous training in fatigue management. Given that fatigue is commonly reported in the workplace [5] , this finding highlights a need for OH professionals to receive specialized training in fatigue and CFS. Our study showed that OH nurses performed less well on general knowledge measures of fatigue and were less confident about the diagnosis and management of fatigue, compared to OH physicians. This is an important finding as OH nurses often work without the support of an OH physician, particularly when providing services to small to medium size employers. The discrepancy between the knowledge scores of OH physicians and OH nurses may reflect gaps in the education and training that nurses had previously received, and therefore OH nurses in particular may benefit from specialized training in fatigue. Future studies could evaluate the effects of training on worker outcomes, such as changes in fatigue severity, productivity, and absenteeism.
In conclusion, our study has shown that a short, interactive training program can successfully increase knowledge of fatigue and CFS, confidence in diagnosis, and competence in fatigue management in OH professionals. The study has also highlighted a need for specialized training for OH professionals in how to diagnose and manage fatigue in a workplace setting.
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